Catalytically active hybrids formed in vitro between large and small subunits of different procaryotic ribulose bisphosphate carboxylases.
Ribulose bisphosphate carboxylase from the procaryotic green alga, Prochloron (the symbiont of Lissoclinum patellum), has eight large and eight small subunits, and a low affinity for CO2, similar to that of cyanobacterial carboxylases. The small subunits were progressively removed from this carboxylase and from that from the cyanobacterium, Synechococcus ACMM 323, by twice-repeated, mild-acid precipitation. This procedure produced large-subunit octamers, greatly depleted in small subunits, as well as isolated small subunits. Catalytic activity of the large-subunit preparations reflected their residual small-subunit content. The two large-subunit preparations were reconstituted with both homologous and heterologous small subunits. The reassembled enzymes were catalytically competent in all cases. When fully saturated with small subunits, the hybrid enzymes were only about 20% less active than the homologously reconstituted enzymes. Heterologous reconstitution underscores the essential function of the small subunits in catalysis.